Fucophlorethol C, a phlorotannin, was isolated from the brown alga Colpomenia bullosa (Scytosiphonaceae) as a 17 novel lipoxygenase inhibitor. It was obtained as a free form from natural origin for the first time. The compound 18 inhibited a soybean lipoxygenase to the same extent as the known inhibitor nordihydroguaiaretic acid. hydroperoxides are converted to leukotrienes, related to various diseases, psoriasis, asthma, rhintis, and arthritis.
Lipoxygenase (LOX) mediates formation of hydroperoxides of unsaturated fatty acids. The 24 hydroperoxides are converted to leukotrienes, related to various diseases, psoriasis, asthma, rhintis, and arthritis.
1)

25
LOX inhibitor is expected to suppress such diseases. The inhibitors have been obtained from terrestrial plants.
2,3)
26
Among them, nordihydroguaiaretic acid (NDGA) is a known inhibitor isolated from Zygophyllaceae plant.
4)
27
However, NDGA shows toxic effect when patients use this plant and NDGA during long time.
5) Meanwhile, a few 28 studies have been performed on LOX inhibitors originated from algae.
6,7) Recently we have isolated alkapolyenes 29 and pheophytin a as LOX inhibitors from the brown alga Sargassum thunbergii and the red alga Odonthalia 30 corymbifera, respectively. 8) In the present study, fucophlorethol C (1, Fig. 1 ), a phlorotannin, was isolated as a 31 novel LOX inhibitor from the brown alga Colpomenia bullosa (Scytosiphonaceae). This is the first report on 32 isolation of fucophlorethol C as a free form. 33 LOX assay was performed by the previously described method. 8) C. bullosa (250.6 g, air-dried), collected 34 at the coast of Hakodate, Japan, was washed with tap water and extracted with methanol at room temperature for a 35 week. The methanolic extract (4.6 g) was separated by a series of organic solvent partitioning to obtain ethyl 36 acetate-soluble (415 mg) and n-butanol-soluble (168 mg) fractions which inhibited a soybean LOX. . Both 37 inhibitory fractions were combined because their profiles were similar on analytical TLC. The combined fraction 38 was chromatographed on silica gel eluted with chloroform-methanol (3:1, v/v) to obtain semi-purified fraction. The 39 fraction was finally purified by using HPLC on Mightysil RP-18 column (Kanto Chemical Co., Ltd, Tokyo, Japan) 40 using 3% formic acid-methanol (9:1, v/v) as a eluent to afford inhibitor 1 (49.2 mg). 41
Inhibitor 1 showed positive response for 2,4-dimethoxybenzaldehyde reagent, 9) used for detecting 42 meta-diphenolic or phloroglucinol moieties, to be categorized as phlorotannin. Therefore an aliquot of compound 1 43 was acetylated with acetic anhydride/pyridine to obtain peracetylated derivative 2. NMR data for 1 and 2 are shown 44 in Table two proton signals with an integral value corresponding to one proton of 1 suggested that these 56 protons locate in the same aromatic ring. Therefore compound 1 is identified as fucophlorethol C. This 57 identification is supported by NMR data of compound 2, which coincided with literature data.
12) Peracetylated 58 fucophlorethol C have been isolated from the brown algae Himanthalia elongate, 12) Analipus japonicus, 13) and 59
Cystophora torulosa.
14) To best our knowledge, this is the first report on isolation of fucophlorethol C as a free 60
form. 61
Fucophlorethol C (1) inhibited soybean LOX reaction with a K i value of 137 µM. Inhibition mode of 1 62 was deduced as a mixed inhibition manner from the results of Lineweaver-Burk plots (Fig. S1 ). Its inhibitory 63 activity, an IC 50 value of 215 µM, was almost identical value (285 µM) with the known inhibitor NDGA, at the 64 substrate concentration of 1.25 mM. Acetylated derivative 2 showed no inhibition against the LOX reaction. Shibata T, Nagayama K, Tanaka R, Yamaguchi K, Nakamura T. H-3b C-1b; C-2b; C-4b; C-5b
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